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WE: BH N ARG REWATERSE R R FERT AR SR, DM LRGN LS
Ew. Fik FIRFUEMRIAE FERL | Sephadex LH—20,0DS &5 i 4 1% 5 fill & 2 = 30 A0 e i i i 4 & ik i1k &

Wy sy Bl , JFi IR PR S R R IR o T s e

feemsity. R MRET RIVTIELLE 34

PN FRER R, A B E T 7 DR S Y, 4y R A 2—hydroxydiplopterol (1) 3 1754 (2) 3 15 & 2 (3); T &5 HE (4)
B— 4207 (5) ; dibutyl terephthalate (6 ) ; dipropyl octadecanedioate (7). £ FEXETALLL LT 53 B A9 (b4 Ak oy ik
TGRS, S EEE T 7 RS . Hd S 1-3 A=RERT L G 4,5 AEEERT LEW 6,7
AR FRIOEE R A S, BALS W 1-3,6,7 YA E R MIZHE W 45 25155,
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T A 32 & (Isodon ) 1 4 B T J& T2 B ( Labiatae )
2 E TR ( Ocimoideae ) , 25 4 A= B B E A L2
BEAR, ZEAOEEY 150 &, FEAF 90 Fh .21 4
A fh, Hh S MAa 48 i 21 DA R, TR —
REEWGAEW LR, EATARRERNBTZ
iR, B AL H 30 KT, ENTRHEH G R
O MACH BUEE R DU G D R aE
% % (Iodon lophanthoides (Buch. —Ham.ex D.Don)
Hara ) Jz H AR R R (b 5 B 4> £ ZE A5 2K, BHr Ak .
BUBA DU IR M g s 4 I S R . A AR B R Ak
BERRO— DA, XAFERUET R, £
TI&E, ERTHB® KDL, FHEELELEFEFX
( Isodon lophanthoides var. graciliflorus ) f) 4> B2 8% Hb b 85 4
PR EEEYACRIE -, GEARIE B
FER BB DR, W TR T At e A
FF# 2V HIER R R BT RIESERIE, B
BB AT KA -, BT EER B AR
Ry EE, BEET 2, M TERAELX RN
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HEedshh, FHREMAER S FRIRERD U,
SR BT R HE WL SCE F TR
Gy #EATIR S, MAZAE Y B9 B BE B o 4y B8 O
T 7B EY, a3 =itk &, 2 M
X ED, 2 MR ED .
1 #MRl5F%E
1.1 ME5HH

NMR A Brucker AM —400 F1 Brucker AM —600 7
R SHR IO 52 . LC—5510 B 23 H7 R 2 i 45 7 v 2k
e 8 R A (AL I AR PE 53 0T ), B 3 AE 8 Zorbax SB -
C18 (Agilent, 4.6 mmx250 mL). 2 E#r FHIEMREE
REb , FERE AR (80~100 B ) FOFE 2 BT A RE (200~
300 H) HAEHEFENA T A7, B A Sephadex
LH—-20( GE Healthcare ) o MCI( 75— 150mm ) A H &K = 2%
NEVETE . BTN 10% HS0, K

ARG R AT TERSUR AR T 2014 £ 7 H il
BB REEININE T ST N FIERAE R RN
TrEaeE,
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12 RBISH

BT LR SUR R B 4 5 12.0kg, Y BE 5 H
A i 75 T AR AR 4 Y (YK 30.0L A i, IR 2
48h) , $E BGRIR AR , & 0 ook, WU s SIS EE
(400.0g) . BEESHT 3.0L KT, 555 H 28 2
FIE T2 3 Wk, R4 515 288 Z TR 554> 354.0g,
IETEEHE S 14.0g LB ZBEH0 5 i fR S5 A 450.0g
FERE (80~100 H )RERE, T M40 J5 DURE E #7533 1
BE, DL 1.5kg T (200~300 H )3, A4 hiEE—H BR
VI RE B BB (100:0—0:100, v/v ), TLC K il , 4 )
RS, 5 A-] 4t 10 MBS,

T 5 Bt C(40.0g) F K AL I 2 &8 35, DL 90% &
B oK Pelii b & & R R IRk 41527 25.0g, M 35.0g i
R RE R 2T, 0 ik — 7 TR B B e Bt L TR 4 &5 TLC
Bl & H G5 C L G, C =MD, eIy
BE 4 M s, B C i AEREENT, A hk—
R ZTEEAGREE N (8:1—0:1,v/v), RFE

Sephadex LH—20 BT E#T (HEE) 4tk )5 5 2L &
W 1(8.0mg), C, iz R AE EHT, A i BE— 9 Bl &
SRR ERE (12:1—0:1,v/v)EH] Cy, Cy THEBSY, Ca,
B R o 2 dl & i (3% [ (MeOH-H,O (80:
20,v/v)] S E A/ E W 2 (5.0mg),Cy £
Sephadex LH—20 Bt BE#T (HE) 4tk )55 2k &
Y 3(6.5mg), C, B2 FIH B A 5 b il & 48 4
%[ MeOH —H,O (75:25,v/v) 1 B 4ifb 15 810 &
6(11.0mg) .

WO D15.0g) AR IER LG RGERT
10.0g, F§ Rp—18 AR fERFEE AT, H AR AChE B e It
A B A TLC Kl & 45 Dy, D, BI85, D, 18 H
Sephadex LH —20 %t #+ E#HT[ CHCL-MeOH (1:1, v/
v) A1 A8 A i AH [ MeOH - HO (85115, v/v) |
DB IEERLE Y 4 (6.8mg) FIL& W 7
(15mg), D, FWLEEH 4 RIE R, BB T X 8 E 4 &
(ST 2 G 5(12.0mg) .

1 LEWHEHK(1-7)

4

1.3 ##M%z

& 1. s, CyHuO,, ESI-MS m/z: 467
[M+Na]*, 'H-NMR (600 MHz,CDCl) §:0.69( 1H,
br.t,J=12,11.5 Hz,H~-1a),2.05 (1H,dd,J=12,4.1
Hz,H-1b),3.87 (1H,t,J=11.5,11.0,4.6,4.1 Hz,

W

H-2),1.09(1H,br.t,J=12.4,12.0 Hz,H-3a),1.75
(1H,dd,J =12.4,4.6 Hz,H —-3b),0.71 (1H,d,]J =

12.0 Hz,H-5),1.30 (1H,m,H—6a),1.56 (1H,m,
H-6b),1.47 (1H,m,H-7a),1.51 (1H, m,H -7b),
1.37 (1H,d,J=12.8 Hz,H-9),1.25 (1H,m,H —
11a),1.60 (1H,dd,J =3.7,12.8 Hz,H —11b),1.49
(1H,m,H —12a),1.56 (1H,m,H —12b),1.44 (1H,
dd,J=4.2,9.2 Hz,H-13),1.32 (1H,m,H —15a),
1.38(1H,m,H—-15b),1.94(1H,dq,J=12.8,4.2,2.4
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Hz,H-16a),1.51 (1H,m,H-16b),1.40 (1H,dd, =
12,4.6 Hz,H—17),1.25(1H, m,H—19a),1.52(1H,
m,H-19b),1.77 (1H, m,H —20a),1.53 (1H, m,H —
20b),2.22 (1H,dd,J =8.4,9.1,11.0 Hz,H -21),
0.92 (3H,s),0.84 (3H,s),0.86 (3H,s),0.95(3H,
$),0.95 (3H,s),0.76 (3H,s),1.21 (3H,s),1.18
(3H,s),

BC —=NMR ( 150MHz, CDCl;)6:49.6 (CH,,C —1),
65.3(CH,C-2),51.2(CH,,C-3),34.9(C,C—4),
55.5 (CH,C -5),18.4 (CH,,C —6),33.1 (CH,,C —
7),41.8 (C,C-8),50.3 (CH,C-9),39.1 (C,C~-
10),21.0 (CH,,C —11),24.0 (CH,,C —12),49.6
(CH,C-13),41.8 (C,C—-14),34.3 (CH,,C—15),
21.9 (CH,,C-16),53.9 (CH,C—17),44.0 (C,C~
18),41.8 (CH,,C —19),26.6 (CH,,C —-20),51.1
(CH,C-21),73.9 (C,C—-22),33.4 (CH;,C—-23),
22.4(CH;,C-24),16.1(CH,,C—-25),16.9(CH,,C—
26),17.0 (CH,;,C —-27),16.8 (CH,,C —28),30.9
(CH;,C—-29),28.7 (CH,,C—30), |iR%#E 5 it
8] ki — 2, WIEEHEY 1 & 2—hydroxy—
diplopterol o

& 2: LEEEE, CoHwO,, ESI-MS m/z: 457
[M +H] * . 'H -=NMR (600MHz, CD,COCD;)8:5.24
(1H,brs.,H-12),3.31 (1H,m,H-3),2.23(1H,d,
J=10.4 Hz,H-18),1.28 (3H,s),1.23(3H,s),1.06
(3H,s),1.08 (3H,s),0.97 (3H,s),0.94 (3H,s),
0.87(3H,s) .

BC —NMR  (150MHz, CD,COCD;) §:38.3 (CH,,
Cc-1),27.4(CH,,C—-2),78.5(CH,C-3),35.6 (C,
(CH,C -5),21.5 (CH,,C —6),31.7
(CH,,C-7),39.3(C,C~-8),49.0(CH,C—9),36.4
(Cc,c-10),23.7(CH,,C—-11),117.9(CH,C —12),
143.5 (C,C-13),41.7 (C,C-14),28.4 (CH,,C—
15),27.2 (CH,,C-16),49.5(C,C-17),51.5 (CH,
Cc-18),38.7 (CH,C-19),38.9 (CH,C-20),30.2
(CH,,C-21),36.6(CH,,C-22),28.5(CH,,C—-23),
16.1(CH,,C-24),15.1(CH,,C-25),16.5(CH,,C—
26),22.9(CH;,C—27),176.8(C,C—-28),19.0( CH;,
C-29),22.4(CH,,C—30)., L% ¥E5cmk[o-11]
i — 5 RIS e &Y 2 A 008, XREE RIE .

& 3. TR 45 5 CuHs0,, ESI-MS m/

C —4),54.9

78

z:443[M+H]*, 'H—-NMR (600MHz, CD,COCD;) §:
5.13 (1H,t,J=4.0 Hz,H—-12),3.51 (1H,d,J=12.0
Hz,H-281),3.31 (IH,d,J=12.0 Hz,H—-28b),3.15
(1H,dd,J=11.0,6.6 Hz,H-3),1.88 (3H,d,J=7.8
Hz,H -30),1.50 (3H,s,H —-25),1.12 (3H,s,H —
27),0.95 (3H,s),0.94 (3H,d,J=5.0 Hz,H-29),
0.82(3H,s,H-23),0.81(3H,s,H-24),0.69(3H,s,
H-26),

BC —NMR  (150MHz, CD;COCD;) §:39.6 (CH,,
Cc-1),28.1(CH,,C-2),78.5(CH,C—-3),36.3(C,
C -4),56.1 (CH,C -5),19.1 (CH,,C —6),31.5
(CH,,C-7),40.1(C,C~-8),48.5(CH,C-9),37.0
(c,c-10),23.7(CH,,C—-11),125.5(CH,C -12),
139.9 (C,C-13),43.2 (C,C—14),29.4 (CH,,C—
15),21.6 (CH,,C -16),38.3(C,C-17),55.1 (CH,
C-18),40.1 (CH,C-19),40.3 (CH,C-20),31.5
(CH,,C-21),30.2(CH,,C—-22),28.1(CH;,C-23),
16.3(CH,,C—24),17.2(CH,,C-25),17.8(CH,, C—
26),23.8 (CH,,C —-27),69.6 (CH,,C —28),19.1
(CH,;,C-29),21.7 (CH,,C-30), _FR¥iE5 2k
[12-13]#RE— 5, Hb S EhEY 3 VEEEE.

L&Y 4: BEEHIREE &, CoHO , ESI-MS m/z:
413 [M+H]*, 'H-NMR (600 MHz,CDCl,) §:5.32
(1H,d,j=4.8 Hz,H-6),5.16 (1H,dd,J=14.6,9.2
Hz,H-22),4.92 (1H,dd,J=14.6,9.2 Hz,H-23),
3.49 (1H,t,J=4.8 Hz,H-3),0.95 (3H,s,H-21),
0.91(3H,t,J=6.8 Hz,H-29),0.86 (3H,s,H~-26),
0.83(3H,s,H-27),0.81(3H,s,H-19),0.68(3H,s,
H-18),

BC —NMR ( 150MHz, CDCl;)8:37.4(CH,,C—1),
31.8 (CH,,C -2),72.0 (CH,C —3),42.5 (CH,,C —
4),140.9 (C,C-5),121.9 (CH,C-6),32.0(CH,,
c-7),33.1(CH,C-8),51.3(CH,C~-9),36.7(C,
C-10),21.2 (CH,,C—-11),39.9 (CH,,C—12),42.4
(c,c-13),57.6 (CH,C—-14),25.5 (CH,,C—15),
28.1(CH,,C—-16),56.6 (CH,C—-17),12.6 (CH,, C -
18),19.4 (CH,,C —19),41.3 (CH,C -20),21.2
(CH;,C—-21),138.6 (CH,C-22),129.4 (CH,C —
23),50.4(CH,C-24),31.8(CH,C-25),20.8(CH;,
C-26),19.7 (CH;,C~27),25.4 (CH,,C-28),12.1
(CH,;,C-29), DL EEUIES SCHk[14 - 15 IR E S AR —
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£, H TLC HE @ IEB 10% R INHKE 2RI 6
B—p A, 58 8ERELER —IEER LRI,
RfHEE 8, MEE/MEY 4 A EEE.

& 5. LEFHIRE &, CoHyO ,ESI-MS m/z:
415 [M+H]", 'H-NMR (600 MHz,CDCl;) §:5.34
(1H,d,J=8.8 Hz,H-6),3.58 (1H,m,H-3),1.26
(3H,s,H-19),0.98(3H,d,J=9.2 Hz,H-21),0.89
(3H,t,J=7.8 Hz,H-29),0.85 (3H,d,J=7.8 Hz,
H-27),0.75(3H,s,H-18).

*C —NMR  (150MHz, CDCl,) 8:37.6 (CH,,C —
1),31.9 (CH,,C-2),71.2 (CH,C-3),42.7(CH,,
C —-4),149.9 (C,C -5),126.3 (CH,C -6),32.0
(CH,,C-7),46.6 (CH,C-8),51.5 (CH,C-9),
39.7(C,C-10),22.3 (CH,,C —11),40.1 (CH,,C —
12),44.3(C,C-13),51.5(CH,C —14),27.2 (CH,,
C-15),29.6 (CH,,C-16),56.1 (CH,C—17),12.3
(CH,;,C—-18),17.7(CH,,C-19),37.3(CH,C -2),
19.4(CH,,C-21),35.1(CH,,C-22),27.4(CH,,C—
23),47.3(CH,C—-24),30.4(CH,C-25),19.5(CH;,
C-26),20.2 (CH;,C-27),24.2 (CH,,C—28),12.4
(CH;,C-29), DL EEUE S sk [16] R 18 &£ A — 5,
H% TLC &5, Rf H 5 B— A M EE bRk 5 — B, i
BEfEms he-H 8.

& 6: A& IR 4S5, CHzO,, ESI-MS m/
2:301[M+Na]*, 'H-NMR (600MHz, MeOD ) §:7.66
(overlapped,4H,dd,] =56,8.9 Hz,H —-2,3,5,6),
4.28 (overlapped,4H,t,] =6.6 Hz,H —9,9" ),1.71
(overlapped , 4H, m , H—10,10" ), 1.45 (overlapped , 4H ,
m,H-11,11"),0.98 (overlapped , 6H , t, J=7.4 Hz,H—
12,127 ),

BC—NMR ( 150MHz , MeOD ) 8:133.6 (overlapped ,
C,C —1,4),132.4 (overlapped, CH,C —2,6),129.9
(overlapped,CH,C -3,5),169.3 (overlapped,C,C -
7,7"),66.7 (overlapped, CH,,C—9,9" ),31.7 (over—
lapped , CH,, C —=10,10" ),20.3 (overlapped , CH,, C —
11,11"),14.1 (overlapped, CH;, C—12,12"), FiR%%
B 5 Sk (1718 — B, LS E & 6 28 dibutyl
terephthalate o

&P 7. B aEEIREs & CuHO,, ESI-MS m/
2:397[M—-H] . 'H-NMR (600MHz, MeOD ) §:2.34
(4H,t,J=7.5Hz,H-19,19"),1.63(4H,m,J=7.5Hz,

J=6.9Hz,H—-2,17),1.29 (overlapped,32H, m,H—5~
12,5'~12"),0.88(6H,t, J=6.9Hz ,H—21,21"),
BC—NMR ( 150MHz , MeOD ) &:180.4 ( overlapped ,
C,C-1,18),31.9 (overlapped, CH,,C —2,17),22.7
(overlapped,CHz,C—ZS,16),29.5(0vcrlapped,CH2,C—
4~15),29.5 (overlapped, CH,,C—4~15),34.1 (over—
lapped , CH,,C —19,19" ),24.7 (overlapped , CH,,C —
20,20"),14.1 (overlapped, CH;, C—21,21"), &L
S Xk [18IREE AR —%, Rt EEhEm T A
dipropyl octadecanedioate o
2 HERMITiE
SRAE LR S0 A5 S 9 R B2 B () Z B8 218 26 B
AW ERAEENT . RAEEERHEE HT | Sephadex LH -
20 HEERCHEENT JHPLC Kl & % ik o B T B, 15 2
T 7 MR E Y, 18R B S 5 SRk R
XL, BF T XEAEMNEE ., e15 58 2-
hydroxydiplopterol (1), 5752 (2) , B4 E(3), B 1F
(4),B—4 M (5),dibutyl terephthalate (6 ), dipropyl
octadecanedioate (7). L&) 1-3 A =ik LK/ E&5,
4,5 NETERNLEW . 6,7 AR FRMEER LM E
Yo Hp L& 1-3,6,7 ¥4 IR M FELLEF
Ko EARE
SE W
(1] wE R b EE Y SR A S, P EEY SR M.
bt Bl Rk, 2004 ¢ 479 — 481
(2] INNEE T =k, 2. EREBEY ZE/EW(M].
b5 B H R AR, 2001 : 9394,
(3] MR, B W, B0, & AITELRE0E 7% R AL
B Ay WEEE L] B A I 524, 2010, 18 (5) < 564 —

568.
[4] EIFFl. EEENFRAR [J]. R, 2014(7):
89.

[5] A, F57 8, Mot R, 5. BB PR aE
B B ST ()] RO RNE 2012, 40(22) £ 11224

(6] XUJ7 5, MRl & BB, & . BB R B BT
J1. "F2HT 25 SIG IR 255 , 2016, 27(2) : 242245,

[7] Zhou W ,Xie H, Wu P,et al. Abietane diterpenoids from
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Chemical Constituents Study on Isodon lophanthoides var. graciliflora

CHEN Wenfei', CHEN Chen', XIA Fan?, SHI Yijie', HU Dandan', LI Yupeng', LI Xian'
(1. School of Pharmaceutical Science and Yunnan Key Laboratory of Pharmacology of Natural Products,
Kunming Medical University, Kunming 650500, China;
2. State Key Laboratory of Phytochemistry and Plant Resources in West China, Kunming Institute of Botany,
Chinese Academy of Sciences, Kunming 650204, China)

ABSTRACT : Objective To investigate the chemical constituents from the whole plant of Isodon lophanthoides var. graciliflora which
collected in Guangdong, with a view to discovering the lead compounds with pharmacological activity. Methods The chemical constituents
were isolated and purified by the combination of macroporous adsorption resin, silica gel, Sephadex LH —20 and ODS column
chromatography and preparative high performance liquid chromatography. Their structures were elucidated on the basis of physicochemical
properties and nuclear magnetic resonance spectroscopy data. Results Seven known compounds were isolated from the acetone extract of
Isodon lophanthoides var. graciliflora. They are 2—hydroxydiplopterol (1) ;ursolic acid(2); uvaol(3); stigmasterol(4); B —sitosterol (5);
dibutyl terephthalate (6); dipropyl octadecanedioate (7). Conclusion Seven compounds were isolated and identified in the process of
studying the chemical constituents of the whole plant. Among them, compounds 1—3 are triterpenoids, compounds 4 and 5 are sterol
type, compounds 6, 7 are structurally symmetrical ester type, and 1-3, 6, 7 are isolated from the plant for the first time.

KEY WORDS: Isodon lophanthoides var. graciliflora; chemical constituents; triterpenoids; sterol; ester; structure identification

80





